Schwannomas are the most common peripheral nerve tumors arising from neural sheath. They account for <8% of soft-tissue neoplasm. Surgical excision is the only option when patients present with complaints such as paresis, palsy, paresthesia, and pain. The essential goal of surgery will be complete excision of tumor with preserving nerve function. Intraoperative neurophysiological monitoring (INM) gives basic, reliable, and real-time information on the functionality of explored nerve, which helps the surgical team in microscopic dissection of tumor and complete removal without damaging the normal nerve fasciculi. We present a case of complete surgical excision of radial nerve schwannoma in a 48-year-old male, with INM and without any postoperative neurodeficits.
Introduction
Schwannomas are the most common peripheral nerve tumors, first described by Verocay in 1908. [1] They arise from Schwann cells. They are benign, slow growing, solitary, and account for <8% of all soft-tissue tumors. [2] They are mostly asymptomatic initially, but when increased in size may present with paresis, palsy, paresthesia, and pain. After surgical excision, 10% of the patients develop neurodeficits. [3] Intraoperative neurophysiological monitoring (INM) helps the surgical team in microscopic dissection of tumor, identifying uninvolved fascicles and complete excision with real-time, precise monitoring of nerve function. We present a case of complete surgical excision of radial nerve schwannoma in a 48-year-old male, with INM and without any postoperative neurodeficits.
Case Report
A 48-year-old male patient came to us with complaints of swelling over the left arm for 7 years. It was gradually progressing in size and was initially painless, but for the last 1 year, it was associated with severe pain on touch. There was no history of similar swellings anywhere else in the body. There was no history of loss of weight, This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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For reprints contact: reprints@medknow.com loss of appetite, and trauma. There was no comorbid conditions and no family history of any similar complaints. There was no history of limb weakness or any paresthesia. On clinical examination, the swelling was globular around 3 cm × 2 cm × 2 cm in size, was soft, and was noncompressible with tenderness.
Magnetic resonance imaging (MRI) showed a well-defined ovoid focal lesion measuring about 40 mm × 28 mm × 26 mm within the intermuscular plane along the distal portion of the left arm, which was predominantly hypointense on T1 and predominantly hyperintense on T2 [ Figure  1 ]. A well-defined peripheral hypointense rim was seen on T2 with few hypodense septa and a few prominent flow voids. The lesion was closely related to and/or probably arising from the left radial nerve.
A provisional diagnosis of radial nerve schwannoma was done, and the patient was posted for surgical excision after explaining the risks of limb paresis and paresthesia postoperatively. The patient was American Society of Anesthesiologists I, with all investigations being normal. Radial nerve monitoring was planned with the help of NIM (Medtronic, Jacksonville, Florida USA) nerve monitoring system.
In the operation theater, the patient was premedicated with injection midazolam 1 mg and injection fentanyl 100 µg. Preoxygenated with 100% O 2 for 3 min, anesthesia was induced with injection propofol 2 mg/kg intravenously. Supreme™ LMA ® no. 4 was inserted. The position was confirmed with end-tidal carbon dioxide (ETCO 2 ) and auscultation. The patient was mechanically ventilated with O 2 + N 2 O+ sevoflurane minimum alveolar concentration 1. Standard monitoring was done with SpO 2 , noninvasive blood pressure, electrocardiogram, ETCO 2 , and anesthesia gas monitoring.
After induction, electrodes were placed over the extensor carpi radialis longus, bravis, and extensor digitorum. The tumor was pedunculated and seen to be arising from one of the fascicles of the radial nerve. With a bipolar stimulation (0.5-1 ms, 0.7 mA), the nerve was traced to the inferior and medial aspects of the tumor [Figures 2 and 3] . The capsule over the tumor was dissected all around and the tumor was excised in toto [ Figure 4 ] with preservation of uninvolved radial nerve fasciculi. After complete excision, bipolar stimulation (0.5-1 ms, 0.5 mA) was given proximally directly on the nerve, and electromyography activity was noted and documented.
After surgery and complete awakening of the patient, the LMA was removed. There were no postoperative deficits in the left upper limb and no paresthesia. Injection paracetamol 1 g was given for postoperative pain relief. The patient was observed in the ward for 1 day and discharged on the 2 nd postoperative day. On follow-up after a week, the patient was completely asymptomatic with Grade 5/5 power in the left upper limb.
Histopathology report confirmed it to be schwannoma.
Discussion
Schwannomas of peripheral nerves are mainly solitary tumors, are well capsulated, are slow growing, and are noninfiltrating in nature. [4, 5] They gradually displace and/or compress nerve fascicles, which develops clinical symptoms. [6] Malignant transformation in solitary schwannoma is rare. MRI is the investigation of choice which shows well-defined fusiform mass isointense on T1-weighted and hyperintense on T2-weighted images. [7] Surgical excision is the treatment of choice. [4] Complete removal of tumor with no neural deficit is the main purpose of surgery. In literature, postoperative neurological deficit varies from 1.5% to 80%. [4, [8] [9] [10] [11] Higher percentage of complications occurred in short-term observations. In a retrospective study of 76 patients with schwannoma, the function was preserved in 89% of cases. [12] In a study by Kline et al., 10 .5% of patients developed postoperative motor weakness. [13] Atraumatic removal of tumor does not eliminate postoperative neurological deficit. Compression, irritation, and damage to fascicles encircling the tumor during incision will lead to deficits. [10] Some of the fascicles entering the tumor are usually nonfunctional. [11] INM helps the team in identifying and preserving nerve fascicles.
Here, in our case with a typical presentation of schwannoma, we used INM and with minimally invasive and careful dissection, we could remove the tumor and preserve the nerve fascicles functionally. INM is precise, is accurate, and is of real time. There are limitations in predicting postoperative pain or paresthesia, but we can monitor motor function. We need more studies on the use of INM in peripheral nerve tumor surgeries.
Conclusion
INM and nerve stimulation is an important tool in the complete surgical excision of peripheral nerve tumors and preserving nerve function. 
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